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CONCLUSIONS8: Thig study is scientifica i sound, fulfills
the guideline reguirements for a fish ez i\ llfe-stage
toxicity test, ahd can be classified as €g @. Based on mean
measured conce_‘ratlons, the NOEC and LOE ﬁpr fathead
minnows : expos to ICIA5504 were 147 and 19% ppb,
respectively./ The MATC was 168 ppb.

T ’ H ‘ ‘ . \a
A. Classifﬁcation: Core.
/ .
B. Rati/ohale: N/A. . N

C. Repairability: N/A.




MAJOR GUIDELINE DEVIATIONS:
1.

MRID No.

. The hardness of the dilution water (140-154 mg/L as

CaCO3) was higher than recommended (40-48 mg/L as

CaCoOs) .

2./
recommended (7.2-7.6).

MATERIALS AND METHODS:
A. Biological System:

Species: A freshwater or
saltwater fish species.

The pH of the dilution water (8.1-8.3) was higher than

7

Pimephales promelas

436781-20

Source: Commercial fishery,
wild, or brood stock.

In-house brood stock.

Age at beginning of test:
Embryos 2 to 24 hours old.

<24 hours old at initiation

Replicates: Minimum of 20
embryos per replicate cup, 4
replicates per concentration.

Minimum of 30 fish per treat-
ment for posthatch exposure.

30 eggs/cup, 4 cups per
treatment or control

20 fish/replicatq, 4
replicates per treatment or
control

Posthatch: % of embryos that -
produce live fry must be > 50%
in each control; % hatch in any
control embryo cup must be no
more than 1.6 times that in

86.1% egg hatch in dilution
water and 87.6% in solvent
control.

1.2 times

another control cup.

Feeding: Fish should be fed at
least’ twice daily. Fish should
not be fed for at least 24 hr

prior to termination on day 32.

Fish fed at leaét twice a
day.

Food was withheld 24 hours
before study termination.

Counts: At a minimum, live fish
should be counted 11, 18, 25,
and 32 days after hatching.

Positive counts of surviving
fry were made at least once
every two days.

RTRTI
pery: 55



Controls: Avg. survival at end

of test must be >80%. Survival

in any control chamber must not
be <70%.

436781-20

MRID No.

Average of 100% and 98.8%
survival in the dilution
water and solvent control
groups, respectlvely.

Survival in each control
group replicate was >95%.

Controls: Negative control and
carrier control (when

Dilution water and solvent
control (<0.10 mL/L).

wapplicable)ware requlredimm“ -

Test Water:

1) May be natural (well or
spring) or reconstituted
water.

2) Water should be sterilized
with UV radiation and screened
for contaminants.

3) Hardness of 40-48 mg/L as
CaCOz, pH of 7.2-7.6

Natural well water.

Water was filtered,
partially sterilized with
UV radiation and screened
for contaminants.

Hardness of 140-154 mg/L as
CaCOsz, pH of 8.1 to 8.3.

3)

Test Temperature: Depends upon
test species; should not
deviate by more than 2°C from
appropriate temperature. For
fathead minnow, 25°C is
recommended.

'Range from 25.0 to 25.8°C.

Photoperiod: Recommend 16L/8D.

16 h light, 8 h dark

Dosing Apparatus: Intermittent
flow proportional diluters or
continuous flow serial
diluters should be used. A
minimum of 5 toxicant. concen-
trations with a dilution
factor not greater than 0.5
and controls should be used.

Intermittent-flow proportidnal
diluter.

Treatment concentrations of
45, 90, 140, 180, 360, and 720

ug/L.




‘Toxicant Mixing:
1) Mixing chamber is

| recommended but not required;

| 2) Aeration should not be used
for mixing; _

3) It must be demonstrated
that the test solution is
completely mixed before intro.
into the test system;

4) Flow splitting accuracy
must be within 10%.

MRID No.

1) Mixing chamber used.

2) No aeration of exposure
solutions.

3) Mixing confirmed by
analysis.

4) Not reported.

Test Vessels: All glass or
glass with stainless steel

meryo Cups: 120 mL glass jars
with bottoms replaced with 40
mesh stain;ess steel or nylon
' screen.

15.5 x 31 x 25 cm glass
aquaria.

9-cm diameter glass jars with
40-mesh Nitex-screen bottoms.

Flow Rate: Flow rates to
larval cups should provide 90%
replacement in 8-12 hours.
Flow rate must maintain DO at
above 75% of saturation and
maintain the toxicant level.

7.8 volume replacements/24 h.

DO and chemical concentrations
conflrmed by analysls.

Aoration: Dilution water
! should be aerated to insure DO

| concentration at or near 100%

| saturation. Test tanks and
embryo cups should not be

DO >80% (6.3 mg/L) of
saturation at all times.

faerated.
| Somemmmevemmrm— pommi—

Comments: Hardness and pH of the dilution water were higher

than recommendad.

436781-20




concentrations: Minimum of 5
concentrations and a control,
all replicated, plus solvent
control if appropriate.

- Toxicant conc. must be
measured in one tank at each
toxicant level every week.

- One concentration must k
adversely affect a life stage
and one congcentration must not
affect any life stage.

MRID No. 436781-20

- Yes; control, solvent
control and mean measured
conc. of 51.1, 96.3, 147,
193, 374, and 750 ug/L.

- Yes. '

- Yes.

Other Variables:
DO must be measured at each
conc. at least once a week.

Yes, DO >80% at all times.

Solvents: Should not exceed
0.1 mL/L in a flow-through
system. Following solvents are
acceptable: dimethylformamide,
triethylene glycol, methanol,
acetone, ethanol.:

Comments: ~None.
10. REPORTED RESULTS:

Data Endpoints must include:

- Number of embryos hatched:;

- Time to hatch;

-= Mortality of embryos,
larvae, and juveniles;

- Time to swim-up (if

. approp.):

- Measurement of growth;

- Incidence of pathological or

~histological effects;

- Observations of other
effects or clinical signs.

Acetone (<0.1 mL/L).

Data include: _

- Number of eggs hatch;

- Time to hatch (days 3-5);

- 28-day posthatch survival;

- 28-day posthatch length;

- 28-day posthatch wet weight;

- Morphological and behavioral
observations.

Raw




| MRID No. 436781-20
Effects Data:

Toxicant Mean Percent " Standard Blotted
Concentration - Percent Post- Length Wet
(ppb) - Hatch Hatch (mm) .weight
Survival (9)
(28 days)
Nominal | Measured

COntrdl

Solvent | <17 87.6 98.8 _23.0 0.203
45 51.1  89.4 98.8 22.8 |  o0.194
90 96.3 81.9 98.8 22.6 0.190
140 147 82.6 98.8 . 22.6 [ 0.192
180 193 86.0 98.8 22.2 0.190 -
360 374 88.1 97.5 20.9 0.161

Toxicity Observations: No physical or behavioral abnorm-

alities were observed during the study.

s . ‘ ;
‘Statistical Method: Contingency table methods were used to
analyze egg hatchability and survival data. ANOVA was used
for continuous scale measurements (length and wet weight) .
with Dunnett’s test for control comparisons. '

NOEC: 147 ug/L LOEC: 193 ug/L MATC: 168 ug/L
Most sensitive endpoint: 28-day standard length
Commentsgs: Hatch, survival, and growth data from the

treatment groups were compared to data from the pooled
control.

11. REVIEWNER'S STATISTICAL RESULTS:

Statistical Method: ANOVA (nested) and Dunnett’s test for
pooled mean comparisons.

NOEC: 147 ppb LOEC: 193 ppb MATC: 168 ppb
Most sensitive endpoint: 28-day standard length

6 - - ‘f7 



l12.

MRID No. 436781-20

comments: Hatch, survival, and growth data from the
treatment groups were compared to the data from the pooled
control. An ANOVA was performed using a nested design with
vessels nested within aquaria and aquaria nested within
treatments.
REVIEWER'S COMMENTS8: This study is sc1ent1f1ca11y sound and
fulfills the guideline requirements for a fish early life-

" stage toxicity test using the fathead minnow. Based on mean

measured concentrations, the NOEC and LOEC for fathead
minnows exposed to ICIA5504 were 147 and 193 ppb,
respectively. The MATC was 168 ppb. Thls study is
classified as Core. ‘
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File:a:43578120.0ut Page 2
: 08S REP AQUA LENGTH VEIGHT
57 c B 21.4116 0.208
58 c . B 19.7697 0.169
59 € B’ 21.3046 0.138
60 c 8 21.57T17 0.187
81 D B 21.7565 0.151
62 D 8 25.3912 0.262
63 D B 20.6534 0.134
- o B 22.0696 0.115
65 "] 8 20.5812 0.230
66 1] B - 21.6079 0.279
67 "] B 22.2849 0.171
. 68 D B 22.7104 0.087
69 1] 8 20.8177 0.135
0! D B 23.7987 0.285
14 D B 25.2637 0.168
7”7 D B 18.6360 0.231
73 0 8 22.8293 0.212
T4 "] B 23.8585 0.222
75 D B 20.0000 0.161
7% D B . 25.5458 0.114
144 "] B 21.8389 0.133
78 D B 24.1151 0.274
44 D B 26.1744 0.169
80 D B 20.7379 0.163
cecmmvesmasaccsmmnan cemenessassccess TRTRY ==esecceccccccccancccsanccnsnonsoncocs
08s REP AQUA LENGTH WEIGHT
81 E c 26.6412 0.219
82 E c 27.0560 0.179
83 E c 22.9636 0.221
84 E c 22.6717 0.312
8% E c 25.2727 0.255
85 E c 23.8506 0.198
87 E c 23.2903 0.188
88 £ c 23.0618 0.201
89 E c 24.1542 0.171
90 E c 23.7231 0.223
91 E c 22.5768 0.250
92 E c 23.4396 0.184
93 3 c 24.527 0.243
9% E c 24.6936 0.223
95 E . € 22.2250 0.201
96 E c 24.3434 0.254
o7 E c 22:7018 0.185
98 E C 21.9455 0.201"
99 E c 22.6099 0.246
100 E c 24.3677 0.185
101 F c 22.5634 0.188
102 F c 19.5334 0.211
103 F c 22.4789 0.214
- 104 F c 24.6330 0.244
105 F c 22.3552 0.186
: The SAS Syst
e L LT XYY TR R T R L LY ﬂ”ﬂ"< essssssssssscs=e
(continued)
[0 :13 REP AQUA LENGTH WEIGHT
106 F c 22.1168 0.171
107 F C 23.9768 0.102
108 F c 20.9256 0.178
109 F c 23.2119 0.168
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““w “ m mwmmm” “.mnw _ 09:15 Friday, onnn-&o_.. 1, 199
114 F c 24.2372 0.280 General Linear Models Procedure
115 F c 21.9732 0.152 Class Level Information ,
116 F c 25.2293 0.212 . :
17 F c 24.7420 0.173 Class Levels values m V
118 F c 23.0361 0.110 . o ==
B or 5 Em i e
121 G D 24 .3864 0.279 REP .8 ABCDEFGH
122 G D 26.6412 0.176 , : ‘
123 G D 22.7046 0.209 AQUA 4 ABCDO
B of b gmm o |
126 G D 21.4719 0.157 Number of observations in data set = 159
127 G 0 21.4825 0.174 . _
% b 2007 039 The SAS System , 6
. . e
X 130 G D 22.0161 0.107 09:15 Friday, December 1, 1995
131 G D 24.1165 0.246 ,
132 G D 21.5721 0.190 General Linear Models Procedure .
133 6 D 21.1898 0.179
134 G D 25.5072 0.191 Dependent Variable: LENGTH
135 G D 22.4789 0.261 ) . Sum of Mean
136 G D 24.1404 0.221 Source DF Squares Square F Value pr>F
137 G D 25.5123 0.262 . :
138 6 D 18.5209 0.244 - Hodel 7 23.00469091 3.286384642 . 0.98 0.4482
139 G D 21.5551 0.142 .
140 H D 23.6066 - 0.201 Error 151 506.51704250 3.35441750
141 H D 25.1637 0.238 : .
142 H D 19.8731 0.173 Corrected Total 158 529.52173341
143 H 0 24.7420 0.244 . .
144 H D 19.1410 0.264 R-Square c.v. Root MSE LENGTH Mean
145 H D 23.7221% 0.196
146 N D 22.5753 0.121 0.043444 8.004399 . 1.8315069 22.881255
147 H D 21.5551 0.126 .
148 H D 24.9166 0.225
149 H D 22.4192 0.218 Source DF Type 1 §§ Mean. Square . F Value Pr>F
150 H D 24,5718 0.094 . . )
151 ] ) 23.8615 0.166 TRY : 1 1.84185256 1.84185256 0.55 0.4598
152 H D 24.4952 0.131 AQUACTRT) 2 14.09709980 7.04854990 2.10 0.1259
153 H D 22.8517  0.252 e REP(TRT*AQUA) 4 7.06573855 1.76643464 0.53 0.7163
154 H D 17.4726 0.283 .
155 H D 25.4747 0.194 Source DF Type 111 °SS Mean Square F Value Pr > F
156 H 0 21.8474 0.270 , .
157 H. D 22.9090  0.227 TRT . 1 1.83008972 1.83008972 0.55 0.4613
158 H D 21.4503 0.240 AQUA(TRT) 2 13.83344936 ' 6.91672468 2.06 0.1308
159 L] D 20.0297 0.204 REP(TRT*AQUA) 4 7.06573855 1.766434664 0.53 0.7163
The SAS System . 4 . The SAS System 7
09:15 Friday, December 1, 1995 _ 09:15 friday, December 1, 1995
esecetectcncecaccenccncccecaceccacacs TRTRE cossccmcecccccssnnsccoenooosocanons General Linear Models Procedure
: : . : Dependent variable: WEIGHT
vVariable N Mean std Dev Minimum Max{mum $um of . Mean
meweesececeesaseceescesmessescemsmsssseccscAsssseesssesemmemcasaoaans Source DF Squares Square: F Value Pr > F
LENGTH 80 22.7743013 1.8466718 18.6360000 26.6627000 . .
mmmm..*m B} 80 0.1904125 0.0476729 0.0870000 . 0.3270000 Hodel 7 0.02185756 0.00312251 1.44 0.1947 .
- Error 151 0.32827574 0.00217401
eeescsccecacssaccecancansanncncaccans TRTBY ccccacccacceccccccccnccccccacccanacan :
|corrected Total 158 0.35013330
,.:..H.m...wmm.--.z. Mean Std Dev Minfmm °  Maximum R-Square C.v. Root MSE WEIGHT Mean
LENGTH 79 . 22.9895633 - 1.8196729 17.4724000 27.0560000 . 0.062426 3. 7348 . . & .
WEIGHT Fa4 0.2025570 0,0459553 0.0940000 - 0.3120000 . 2 5 0.0466263 1964465
_ L. ; | hie
atbrcant (P40 05 hetween Condrol + Vihrde

. . Ssﬁf
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Source DF Type 1 SS Mean Squdre F Value Pr>F
; ‘ 1 0.00585241 0.00586241 2.70  0.1026
”od::: 2 0.00508209 0.00254104 1.7 0.3135
REP(TRT*AQUA) 4 0.01091305 _  0.00272826 1.25 0.2903
Source DF *  Type 111 SS  Meen Square F Value  Pr > F
RY _ 1 0.00566165 0.00566165 2.60 0.1087
AQUACTRT) - 2 0.00510807 0.00255403 1.17 0.3117
REP(TRT¥AQUA) 4 0.01091305 0.00272826 1.25 0.2903
The SAS System - : 8
09:15 Friday, December 1, 1995
. TTEST PROCEDURE :
Variable: LENGTH
TRT N Mean Std Dev Std m....o.. Minimum Max§mum
€ 80 22.77430125 1.84667180  0.20646418 18.63600000 26.65270000
v 79 22.98956329 1.81967290 0.20472920 17.47240000 27.05600000
Variances T OF  Prob>|T|
Unequal  -0.7403  157.0 0.4602
Equal -0.7403  157.0 0.4602

OF = (79,78) Prob>F' = 0.8969

For HO: Variances are equal, F' = 1,03
FERAREARAARARARAAANAANRANRARAERAARIAAAAARRRAARRRRARANAANCAAAA AR RRRNANEN AR AR RANANR

Variable: WEIGHT

Tesk 0 Coukrol + Vohiele costra] pod
sigoficaty Different. & Fool cowtro ls
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oovo:monn Variable: LENGTH

Source DF
Model 27
Error 523
Corrected Total 550

TRT N Mean std Dev Std m....o_. Minimum Max{mum
c 80 0.19041250 0.04767286 O. Smuuooo 0.08700000 0.32700000
v 79 0.20255696 0.04595531 0,00517038 0.09400000 0.31200000
var{ances T DF  Prob>|T| _
Unequal -1.6355 156.9 0.1040
Equal -1.6351 157.0 0.1040
For HO: Variances are equal, F' = 1.08° DOF = (79,78) Prob>F!' = 0.7463
: The SAS System 9
09:15 Friday, December 1, 1995
..................................... TRTRC =ccccmocmocmacm oo e ciaaaaaaas
vari o_umo N Mean Std Dev x.:_g Max {mum
LENGTH 159 22. aa._mmmu 1.8306839 17.4724000 ~.~ 0560000
_wmmn:._.. ..dmo 0.1964465 0.0470748 0.0870000  0.3270000
mdecccseccsncctccccccansccnanannsanan TRT®] ~-ccrccccccaccaa. weacassceccceccccaaa
..:..mmmw_“m... N Mean Std Dev Minimum Mef% i mum
LENGTH 78 22.8411577  1.6970182  18.4348000  26.4049000
WEIGHT 78 0. 1942308 0.0440601 0.1050000 om@mwmmm

The SAS System

sum of

Squares
313.47936170

2140.21088653
2453.69024823

Number of observatfons in data set = 551

09:15 Friday, December 1,
General Linear Models Procedure

Square
11.61034673
4.09218143

...................................... TRT=l] -c-ce-===cccmccacemmcocconcosacon--
Variable N Mean mnn‘ Dev Minfmum xnx___-“-u .
LENGTH 79  22.5599848  2.6831935  11.9047000  28.0153000 .
WEIGHT Ia4 0.1896709 0.0598009 0.0190000. 0.3220000 Z

.................................... TRTZII] =-e-ceesseoesmmomaennnnnaneneeee

’ Variable N Mean Std Dev :.1_...5 Max imum
LENGTH 78 22. m§o°o 2.0427299 13.4881000 25.5458000
WEIGHT 78 0.1916410 0.0489442 0.0470000 o.uoooaoo

........................... ecececaces TRTRIV =eccsve-c-cccmsamcccenmcaacacacacana--
Variable N xon: _ Std Dev Minfmum Maximum
LENGTH 79 - Ncu~o= ._ 9285446 16.6194000 27.1963000
WEIGHT ™ 0.1897468 0.0473418 0.0700000 0.3310000

ceccecmcecececcccescececccacescmamaan TRTAY e-ccecccccccaccccccccaceacacacens ae-
Variable N Mean Std Dev Minfmum Max {mum
LENGTH 78 20.9133449 1.9673128 15.3664000 24.6197000
WEIGHT 78 0.1606026 0.0466240 0.0600000 0.2910000
The SAS System 10
09:15 Friday, aoooa&n_. 1, 1995
General Linear Models Procedure ' —REAT \Sm?ﬁw
Class Level. Information i mW
Class  Levels  Values C - th;é
TRT 6 CIIIIIVY T - Si.] ppb
REP 8 ABCDEFGH T - 963
AQUA & ABCD IO - 147

TV - 143

Y - 374
11
1995
F <n=..o Pr>F .
2.84 0.0001
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Source

TRT

AQUA{TRT)
REP(TRT*AQUA)
Source

TRT

AQUA(TRY)
REP(TRT*AQUA)

Source
Model

Error

Source

TRT
AQUA(TRT)
REP(TRT*AQUA)

Source
TRT

AQUA(TRT)
REP(TRT*AQUA)

Corrected Total

Filete:43678120.0ut Page 7
R-Square
~0.127758

DF
5
8

14

OF

5
8
14

Dependent Variable: WEIGHT

DF
27
523
550

R-Square
0.081651

DF
5

8
.14

DF

s

08s

= OQO0VONONNWN—

- i

b2 2 b b b B b

C.v.
9.027539

Type I SS

231.43513151
43.11264083
38.93158936

Type 111 SS
231.22299951

42.76878186
38.93158936

The SAS System

scuares
0.11263924
1.26687493
1.37951417
c.v.

26.11729

Type I S§
0.07430502
0.01842720
0.01990603
Type III SS

0.07412713
0.01824119

0.01990603

The SAS System

Root MSE
2.0229141

Mean Squere
46.28702630

LENGTH Mesn
22.408257

F Value Pr>F

1n.n 0.0001
1.32 0.2323
0.68 0.7953

.1; Value Pr>F

11.30 0.0001
1.31 0.2376
0.68. 0.7953

12
09:15 Friday, December 1, 1995
General Linear Hodels Procedure

Mesn
Square

0.00417182
0.00242232

Root MSE
0.0492171

Mean Square

0.01486120
0.00230340
0.00142186

Mean Square

0.01482543
0.00228015
0,00142184

F Value Pr>F
1.72 0.0140

WEIGHT Mean
0.1884465

F Value Pr > F

6.14 0.0001
0.95 " 0.4739
0.59 0.8761
F value Pr > F
6.12 0.0001
0.94 0.4818

0.59 0.8761

09:15 Friday, December 1, 1995

AQUA LENGTH WEIGHT

b2 b b b b B b P b
~N
[ad
g
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File:a:43678120.0ut P
g e %y 8 22893 0212
- Té D B 23.8585 0.222
7 D B 20.0000 0.161
76 D B8 25.5458 0.114
7 D - B 21.8389 0.133
. 78 D B 24.1151 0.274
79 D B 26.1744 0.169
80 ) 8 20.7379 0.163
81 E c 26.6412 0.219 .
82 E c 27.0560 0.179
as E c 22.9636 0.221
84 E c 22.6717 0.312
85 E c 25.2727 0.255
86 E [ 23.8506 0.198
87 E c 23,2903 0.188
88 E c 23.0618 0.201
89 E c 24.1542 0.171
90 E c 23.7831 0.223
91 E c 22.5768 0.250
92 E c 23.4396 0.184 .
93 E c 26.527 0.243
9% E c 26.6936 0.223
] E c 22.2250 0.201
- 9% E c 24.3434 0.254
97 E c 22.7018 0.185
98 E c 21.9455 0.201
99 E c 22.6099 0.246
100 E c 24.3677 0.185
101 F c 22.5634 0.188
102 F c 19.5334 0.211
103 F c 22.4789 0.214
104 F c 24.6330 0.244
105 F c 22.3552 0.186
106 F c 22.1168 0.171
107 F c 23.9768 0.102
108 F c 20.9256 0.178
109 F c 23.2119 0.168
110 F c 21.4264 0.174
m F c 25.0731 0.177
. The SAS System 15
09:15 Friday, December 1, 1995
mescsscemanacaasssasmsscmasescesacce TRTAC cccmmccmacscccscccaann-n- ceececoceccan
(continued) .
0BS REP AGUA LENGTH WEIGHT
112 F c 19.1818 0.245
113 F c 26.2058 0.211
114 F c 26.2372 0.280
115 F c 21.9732 0.152
116 F c 25.2293 0.212 -
1?7 F c 24.7420 0.173
118 F c 23.0361 0.110
119 F > 22.8958 0.136
120 G D 20.5812 0.280
121 G D 24 .3864 0.279 .
122 G D 26.6412 0.176
123 G D 22.7046 0.209
124 G D 22.1927 0.181
125 G- D 23,4666 0.173
126 G D 21.4719 0.157
127 G D 21.4825 0.174
128 G () 22.0387 0.202
129 G D 24.0107 0.190 -
130 G 0 22.0161 0.107 -
131 G D 24.1165 0.246
132 G 0 21.5721 0.190
133 G D 21.1898 0.179

File:a:43678120.cut Page 10

134 (] ] 25.5072 0.19
135 6 D 22.4789 0.261
136 G "D 24.1404 0.221
137 6 ) 25.5123 0.262
138 G D 18.5209 0.244
139 G D 21.5551 0.142
140 H ) 23.6066 0.201
141 H. D 25.1637 0.238
. 142 H D 19.8731 0.173
143 z 0. 24.7420 0.244
144 H D 19.1410 0.264
145 H D 23.7221 0.196
146 H D 22.5753 0.121
. 167 H D 21.5551 0.126
148 H D 24.9166 0.225
149 H D 22.4192 0.218
150 H D 24.5718 0.094
151 H D 23.8615 0.166
152 H D 24 .4952 0.131
153 H D 22.8517 0.252.
154 H [ 17.47264 0.283
155 H D 25.4747 0.19%
156 H D 21.8474 0.270
157 H ] 22.9090 0.227
158 H D 21.4503 0.240
159 ] D 20.0297 0.204
PR Y T Y T TR TR R L LT L 4”4.— P e r TR R R R L L L LR
08S REP AQUA LENGTH WEIGHT
160 A A 23.7231 0.2
The SAS System 16
09:15 Friday, December 1, 1995
ammsavean eencsceacassavencsansananss TRT=] amesmmscsesamsscmsemcaascmccenscannae
(continued)
08s REP AGUA LENGTH WEIGHT
161 A A 23.7341 0.209
162 A A 22.6099 0:190
163 A A 23.0840 0.157
164 A A 21.8474 0.142
165 A A 22.7029 0.214
166 A A 264.2332 0.22%
167 A A 26.5718 0.184
168 A A 21.8459 - 0.195
- 169 A A 21.3961 0.223
170 A A 25.9513 0.169
171 A A 25.7490 0.193 -
112 A A 26,2483 0.144
173 A A 23.2147 0.180
174 A A 20.9943 0.176
175 A A 22.2111 0.140
176 A A 21.0624 0.283
177 A A 23.7341 0.132
178 A A 21.0129 0.197
179 A A 21.8072 0.295
180 [ A 21.6755 0.170
181 B . A 22.4695 0.120
. 182 B A 23.1266 0.195
183 B A 25.6122 0.105
184 B A 22.7036 0.286
185 B A 23.1740 0.173
186 B A 26.4049 0.162
187 B A 22.8517 0.233
188 B A 0.291

22.9317
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17

.o

B eeeeeccecceesccccccnccee TRTE[] c-ccreccecccccamcivmamcacareccananan

189 8 A 22.770% 0.228
190 B A 20.4094 0.239
191 B A 24.2322 0.129
192 B A 25.2022 0.196
193 B A 23.0967 0.167
194 8 A 23.1530 0.202
195 B A 26.0202 0.164
196 B A 18.7339 0.116
197 B A 18.4346 0.219
198 B A 22.7580 0.269
199 ] A 19.6790 0.204
200 c B 22.9993 0.227
201 c B 26.7450 0.237 .
202 c 8 22.1417 e.wma
203 c B 20.7418 0.257
204 c 8 24,4447 0.179
205 c B 23.7272 0.243
206 c B 22.9852 0.143
207 c B 23.7221 0.200
208 c B 25.2782 0.232
209 c B 23.1013 0.160
210 c B 26.7686 0.220
21 c B 22.5742 0.254
212 c 8 23.1867 0.139
213 c B 21.8087 0.202
214 c B 21.4291 0.147
215 c -8B 20,0917 0.216
. The SAS Syst
seemescevdccccncans ﬂ”ﬁl— memsesestenacavsaccnnrosconesncconenen
(continued)

- 0BS REP AQUA LENGTH WEIGHT
216 c 8 23.3478 0.218
217 c 8 24.2439 0.175
218 c B 25.1712 0.153
219 c -8 21.9662 0.241
220 D 8 26.0414 0.224
221 D 8 23.3739 0.167
222 1] B 22.8589 0.168
223 D 8 23.1632 - 0.172
224 D 8 22.3246 0.187
225 D 8 21.3172 0.153
226 D B 22.9579 0.180
227 D 8 22.2849 0.149
228 D 8 18.8964 0.216
229 D B 22.5753 0.209
230 /] 8 21.7115 0.107
231 D B 22.3319 0.227
232 D B 23.1688 0.177
233 D 8 21.1302 0.193
234 D B 21.9332 0.206
235 D 8 20.0268 0.212
236 D 8 23.9798 0.292
237 [ B 23.8871 . 0.152
o8as REP AQUA LENGTH WEIGHT
-238 A A 24.4673 0.227
239 A A 24 .5354 0.247
240 A A 24.6412 0.160
261 A. A 24.3928 0.273
242 A A 23.1013 0.169
243 A A 22.6257 0.117

File:n:43678120.0ut Page 1

244 A A 23.0872 0.213
245 A A 21.5291 0.238
246 A A 19.6194 - 0.150
247 A A 22.2092 0.070
248 A A 24,2349 0.220
" 269 A A 25.5072 0.170
250 A A 25.1249 0.173
251 A A 24.6620 0.250
252 A A 23.3478 0.214
253 A A 23.0163 0.169
254 A A 21.8090 - 0.183
255 A A 21.1744 0.228
256 A A 21.6500 0.217
. 257 A A 15.8884 0.220
258 B A 25.2509 0.151
259 B A 19.0751 0.160
260 8 A . 26.1461 0.236
261 8 A 21.6114 0.131
262 B A 26.6174 0.322
263 B A 24.8708 0.156
264 ] A 20.1995 0.203
The SAS Syst
escccsnmecccssnnncenccccacsccccccnns ﬁﬂﬂl—— meeccccvmsesonrccsccnsncaccav e anaenn
(continued)
08s REP AQUA LENGTH WEIGHT
265 8 A 22.8987 0.116
266 B - A . 21.5913 0.229
267 B A 23.3377 0.167
268 8 A 22.7447 0.108
269 B A 23.3422 0.258
270 8 A 22.4757 0.216
2N B A 22.46467 0.223
272 B A 21.0574 0.205
F16] 8 A 19.7743 0.122
274 8 A 20.5206 0.135
F1e] B A 21.5113 0.204
276 B A 23,3405  0.166
F144 8 A 19.8014 0.200
278 c B 19.1410 0.225
279 c B 25.1246 0.206
280 C 8. 23.4680 0.130
281 c 8 26.0202 0.
282 c 8 23.3405 0.117
283 c B 23.9781 - .0.220
284 c B 23:8769 0.210
285 c B . 20.1704 0.103
286 c 8 21.9377 0.262
287 c 8 18.9853 0.174
288 - C 8 21.3367 0.223
289 c 8 23.849  0.187
290 c B - 22.1872 0.256
N c 8 20.5432 0.317
292 c 8 26.7853 0.270
293 c B 22.8742 0.191
2% ¢C 8 25.66804 0.199
295 c 8 24.6065 0.157
2% ¢ B 23.9853 0.128
297 c 8 20.7002 0.100
. 298 ] B 24.8813 0.316
299 D 8 24.8695 0.035
300 0 8 28.0153 0.243
301 ] 8 21.2205 0.132
302 ] B8 22.2048 0.266
303 0 8 26,4899 0.019
304 0D B 19.9858 0.236

2
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File:e:43678120.0ut 008 5 8 . 19390  0.179 367 € B 24.3404  0.257
306 0D B 19.6906  0.123 348 c B 25.3065 0.147
307 O B 11.9047  0.249 % C B 22.0770 w._.a
308 D B 25.7737  0.252 370 [ B 24,0432 1] _
309 D B 24.2975 0.223 37 c B 24,3864 0.195
310 - SR 372 C 1 s shaten 0.232 20 S
312 w B 25.5187  0.230 . 09:15 Friday, December 1, 1995  ~—
313 P B 23.5956  0.218 . .
314 D B 20.3183  0.147 ceececescecececsccecnccacancecceces TRTM[I] cco-cccccccscmoononnnononanosonnnenes
315 D B 21119 0.160 (cont {nued)
316 0 B 14.3204 0.206 . _
The SAS System 19 08S REP  AQUA LENGTH  VEIGHT
09:15 Friday, December 1, 1995 .
. I3 c B 21.9810 0.170
cecececessececasececacsiecesccccce TRTM[[] seca-momeacccacmcemeruoanccaanonaes . 37 c B 22.4119 0.235
35 c B 22.7476 0.222
08S REP AQUA . LENGTH  WEIGHT - 376 D B8 25.3152 0.223
w 3 D B 21.9599 0.249
37 A A 23.6823 0.194 378 D [ 26.1074 0.300
318 A A 22.6176 0.259 3 0 B 23.1435 0.215
319 A A 24.3677 0.219 330 D B 26,6197 0.160
320 A A 21.8459 0.209 381 D B 22.9597 0.161
321 A A 22.7072 0.211 382 D B 20.7175 0.132
322 A A 23.1126 0.207 383 D B 21.5672 0.183
323 A A 22.7929 0.186 384 D B 20.5349 0.237
324 A A 23.8711 0.175 385 D B 22.4554 0.147
325 A A 26.0256 0.223 38 D B 25.4056 0.190
326 A A 23.8578 0.158 337 0O B 22.7046 0.172
327 A A 23,0897 0.219 388 D B 24.5082  0.142
328 A A 22.6257  0.189 389 D B 21.5717 0.200
329 A A 21.8102 - 0.139 3900 D B 26.3677 0.241
330 A A 22.4007  0.170 39 D B 21.0624 0.176
331 A A 23.4753 0.222 392 D B 21.8180 0.204
332 A A 264.5430 0.187 393 D B 21.1825 0.161
333 A A 21.8325 0.171 394 D B 23.5459 0.238
334 A A 22.0051 0.186
335 A A 20.5337  0.219 _ .
336 A A 22.9090 0.219 . csecemceccccccsnocescasccnnnccnccces TRTE[V scccccecmcancncnoacaocaoncenonnas
337 B A 23.4™1 0.300 e
33 8 . A 25.5458 0.226 08S REP  AQUA LENGTH  WEIGHT
339 8 A 25.2985 0.220 ° _
30 B A 22.7619 0.194 395 A A 27.1963 0.244
341 8 A 25.3956  0.125 , 306 A A 23.1126 0.176
342 8 A 264.1905 0.047 397 A A 26,7236 0.125
343 8 A 22.4366 0.189 398 A A 21.8269 0.313
344 ] A 22.8379 0.206 39 A A 22.8322 0.109
345 B A 22.7046 0.086 400 A A 26.2402 0.172
346 8 A 23.8660 0.103 401 A A 22,4768 0.192
347 8 A 22.597  0.190 402 A A 23.0967 0.331
348 8 A 22.5389 0.195 403 A A 23.8206 - 0.204
349 B A 20.5476 0.099 404 A A 18.4522 0.193
350 8 A - 19.3893 0.296 405 A A 21.8120 0.256
351 8 A 19.9161 0. mwo : 406 A A 20.1693 0.204
352 B A 19.8960 0.239 407 A A 26.7335 0.235
353 B A 19.1512 0.161 408 A A 23.9445 0.178
356 B A 19.0375 0.245 . 409 A A 22.6099 0.181
355 8 A 18.3887 0.217 . 410 A, A 20.3107-  0.095
356 B A 13.4881 0.104 411 A A 22.7322 0.218
357 c B 26.6158 0.249 412 A A 22.2045 0.175
358 c B 23.3447 0.231 413 A A 18.0841 0.203
359 ¢ B 26.4922 0.218 414 B A 23.2399 0.200
360 c 8 23.3516 0.164 415 B A 24.3677 0.196
361 c 8 26.3647 0.222 416 B A 23.5013 ~ 0.239
362 c 8 22.1927 0.210 . 417 8 A 23.0978 0.237
363 c B 19.9058 0.188 418 B A 25.2525 0.206
w1 o e @1 4 EnE R
366 c B 18.7495 0.106 621 B A 21.4359 0.221
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ehmsmscseanaanan seccscssecaccssssass ﬁﬂﬂ-—< esnseccsancsssssscacssacncasasanssnn
(continued)
0BS REP AQUA LENGTH WEIGHT
422 8 A 20.3805 0.201 .
423 B A 21.4355 0.200
424 B A 21.7893 0.233 .
425 8 A 22.8379 0.172
426 B A 23.8711 0.139
427 8 A 23.6190 0.280
428 8 A 23.8615 0.070
429 8 A 23.7303 0.222
430 8 A 25.2573 0.186
431 8 A 23.4517 0.216
432 8 A 22.6174 0.157
433 B. A 16.6194% 0.168
434 c 8 22.2440 0.125
435 c 8 21.5570 0.269
436 c 8 23.9890 0.178
437 c 8 21.0747 0.160
438 c B 25.4689 0.220
439 c B 24.6620 0.140
440 c B 23.8585 0.168
441 c 8 21.1191 0.190
442 c 8 21.64397  0.166
443 c 8 20.5812 0.220
(77 c B 18.9102 0.203
445 c B 19.2617 0.125
446 c 8 22.0696 0.166
447 c B 18.7517 0.158
448 c B 21.2572 0.127
449 c B 21.4264 0.173
450 c ] 19.8400 0.132
451 c B 21.3367 0.195
452 c B 20.2087 0.297
453 c B 20.3459 0.160
454 D B 23.1347 0.172
455 D B - 21.3630 0.282
456 D B 20.8200 0.170
457 D 8 19.3893 0.154 )
458 D B 26.3764 0.243
459 D B 22.7819 0.253
460 D B 21.0929 0.132
46 D B 22.5638 0.166
462 D B 22.1913 0.161
463 D B 20.6644 0.172
464 D 8 21.5630 0.133
465 D B 22.5742 0.164
466 ] B 22.3483 0.196
467 D B 21.1956 0.195
468 D B 22.16465 ¢ 0.178
469 D B 24,6989 0.187
470 D B 22.0696 0.146
471 D 8 22.5638 0.189
472 D B 20.0491 0.200
473 ) B 20,7899 0.181
The SAS System
09:15 Friday, December 1, 1995
“ssacsccccctncscsnccnsnnccnccnsncceas TRTRY cccccccnceccccccaccccccnaa cccsssssase
08S REP AQUA LENGTH WEIGHT
474 A A 17.3186 0.223
475 A A 22.2004 0.234

476 A A 17.9844 0.128
AT? A A 17.8774 0.143
478 A A 23.0470 0.106
479 A » 23.3478 0.184
480 A 23,7796 0.150
481 A A 22.3246 0.212
482 A A 24,3807 0.060
483 A A 21.3447 0.085
484 A A 22,4239 0.081
485 A A 20.4121 0.134
486 A A 21.4503 0.160
487 A A 21.3367 0.140
488 A A 21.4507 0.173
-489 A A 21.7216 0.153
- 490 A A 19.9646 0.253
491 A A 20.3171 0.209
492 A A 19.9544 0.141
493 A A 15.3664 0.204
494 8 A 22.6347 0.140
495 B A 21.1825 0.165
496 8 A 23.6286 0.102
497 B A 21.6815 0.291
498 B A 24.6197 0.214
499 8 A 20.9175 0.195
500 B A 23.1947 0.101
501 B A 20.2670 0.109
502 8 A 20.7884 0.175
503 8 A 21.3732 0.105
504 B A 21.4640 0.077
505 8 A 20.4121 0.175
506 8 A 22.3901 0.146
507 8 A 20.6860 0.146
508 8 A 19.0136 0.190
509 B A 17.7610 0.211
510 8 A 20.5586 0.183
511 8 A 18.5787 0.156
512 8 A 19.7335 0.145
513 8 A 17.9713 0.159
514 c 8 22.7530 0.182
515 c B 20.1511 0.173
56 C B 21.2817 0.155
517 c 8 20.6927 0.133
518 c 8 21.8120 0.0%
519 . c 8 18.5283 0.101
520 c 8 19.6331 0.199
521 c [} 21.6173 0.115
522 c B 23.2732 0.187
523 [ B 22.5634 0.203
524 c B 21.9332 0.161
525 c B 21.4355 0.209
526. C 8 22.0858 0.145
527 C - ] 20,2847 0.181
528 c B 17.8719 0.192
529 c B 21.3869 0.180
The SAS System 23
09:15 Friday, December 1, 1995
memeassassecanccccasesssscasccscccnan d”4ﬂ< cesssssencccnscacnansacessnanennannn .
(continued)
08Ss REP AGUA LENGTH WEIGHT
. 530 c 8 17.8596 0.111
531 c B 18.3723 0.138
532 D B 23.4878 0.167
533 D B 24 .0449 0.113
534 D B 23.7933 0.208
535 Db - B 21.2649 0.179
536 D B 20.6624 0.080



Source
Mode!
Error

Corrected 33..

Source

TRT
AQUA(TRT)
REP(TRT*AQUA)

- [Seurce

TRY
AQUA(TRT)
REP(TRT*AQUA)

I_o.-.auoﬂoﬁo out Page 17

537

Class
TRT
REP
AQUA

Number of observations in data set = 551

OoOvYDoUUDoDOvoDoo ¥

8 23.2116 0.262
. 8 21.8816 0.150
B 21.9895 0.216
8 22.6659 0.184
B 19.3922 0.212
B 23.2116 0.0%
B 20.5527 0.094
B 20.0248 0.149
B 21.5536 0.13
B 20.0333 .0.140
8 17.5509 0.237
B 19.2258 0.171
B 16.9205 0.17
8 21.3843 0.169
8 17.9939. 0.187
The SAS System

Levels

24
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General Linear Models Procedure

Class Level Information
Values

6 CIUIUIIvVY
8 ABCDEFGH
4 ABCO

The SAS System .

no:o..u— Linear Models Procedure

Dependent Variable: LENGTH

DFf

27

523

550
R-Square
0.127758

DF

14
DF

Lol L

Sum of
Squares

313.47936170
2140.21088653
2453.69024823

c.v.
9.027539

Type 1 SS

231.43513151
43.11264083
38.93158936

Type 111 SS
231.22299951

42.76878186
38.93158936

The SAS System

Mean
Square
11.61034673

4.09218143

Root MSE
2.0229141

Mean Square
8 28702630
5.38908010
2.78082781
Mean Square
3 Nt.uoooo

anmﬂa._

%5

09:15 Friday, December 1, 1995

FVvalue “Pr>F
2.84 0.0001
LENGTH Mean
22.408257

F Value Pr>F
11.31 0.0001
1.32 .0.2323
0.68 0.7953

F Value Pr>F
11.30 0.0001
1.3 0.2376
0.68 0. .womu

. 09:15 Friday, December 1, ._03
General Linear Models v_.oooac_.o

27

File:a:43678120.0ut v-mo
aovoan:n Varisble: NT
Source DF
Model
Error - 523
Corrected Total 550
R-Square
, 0.081651
Source . oF
IRT s
AQUACTRT) 8
REPCTRT*AQUA) 14
Source OF
TRT
AGUACTRT)
REPCTRT*AQUA) 1

5.
8
[

18

Sum of Mean
Squares Square F Value Pr>F
0.11263924 0.00417182 1.72.  0.0140
1.26687493 0.00242232 s
1.37951417 .
c.v. Root MSE WEIGHT Mean
26.11729 0.0492171 0.1884465
Type 1 S§ Mean Square F Value Pr>F
0.07430602 0.014856120 6.%% 0.0001
0.01842720 0.00230340 . 0.95 0.4739
0.01990603 0.00142186 0.59  -0.8761
Type 111 §S Mean Square F Value Pr>F
0.07412713 0.01482543 6.12  0.0001
0.01824119 0.00228015 0.9  0.4818 -
0.01990603 0.00142186 0.5  0.8761
The SAS System 27

General Linear Models Procedure
Bonferroni (Dunn) T tests for varisble: LENGTH

NOTE: This test controls the type |

09:15 Friday, December 1,

experimentwise error rate but

generally has a higher type I1 error rate than Tukey's for all

pairwise ¢

omparisons.

Alpha= 0.05 Confidence= 0.95 dfs 523 MSE= 4.092181
Critical Value of T= 2.94875

TRT
Comparison
c -1
c° -1
c - 11
c -1
c -V
1 -C
I - II1
I =11
I -1V
| -V
I -c
A1 -1
111 - 11
Ir - 1v
It -v
I -c

Simul taneous
Lower |
Conf {dence
Limit

-0.7845
-0.5033
~0.4998
-0.1431
"1.1433

=1.1424

Between
Means

-0.3213

Difference

.

Simul taneous

conffBence

:a:

3

O Nadwmoa Noooe
. -E-.a -
W

kW

whd

Comparisons significant at the 0.05 level are indicated by t#wwi,

/71
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File:a:43678120.0ut Page 19, oy33  -0.2812  0.6710
noo 0.2 D000 4P
I -v 0.6945 1.6466  2.5988 waw
v -c -1.4991  -0.6780 0.1431
v -1 -1.5000  -0.6379 0.3143
v -1 -1.3089  -0.3567 0.5956 )
v -1l -1.3058  -0.3567 - 0.5924
v -V 0.3378 1.289% 2.2421 e
vV -¢ 22.7925  -1.9679  -1.1433 o+
v oo S2.8830  -1.9278  -0.9726 ***
v -1 2206018  -1.6467  -0.6915 *w*
v -1l 205088 -1.6466  -0.6945  *+
vV -1V 22.2621  -1.2899  -0.3378 %+

28
09:15 Friday, December 1, 1995

General Linear Models Procedure

The SAS System

 gonferronf (Dunn) .T tests for variable: WEIGHT

NOTE: This test controls the type | experimentwise error rate but
generally has a higher type Il error rate than Tukey's for all
pairuise comparisons.

Alphas 0.05 Confidence= 0.95 df= 523 MSE= 0.002422
Critical Value of T= 2,94875

Comparisons significant at the 0.05 level are indicated by '***!,

Simul taneous Simul taneous
Lower Difference cwvo_.
TRY Confidence Between Confidence
Comparison Limit Means . Limit
c -1 -0.017847 0.002216 0.022278
c - 11 -0.015257 0.004806 0.0248568
c - 1v -0.013277 0.0056700 0.026677
c - 11 -0.013201 0.006776 0.026753 .
c -V 0.015782 0.035844 0.055906  #a*
1 < C -0.022278 -0.002216 0.017847
~ 1 - 111 -0.020649 0.0025%0 0.025829
I -1V -0.018682 0.004484 0.027649
I - 11 -0.018606 0.004560 0.027725
I -V 0.010389 0.033628 0.056867 w*x
I -c -0.024868 -0.004806 0.015257
I -1 -0.025829 -0.002590 0.020649
1y -1 -0.021271 0.001894 0.025060
i -1 -0.021195 0.001970 0.025136
Ir -v 0.007799 0.031038 0.054278  wwx
Iv -¢- -0.026677 -0.006700 0.013277
Iv -1 -0.027649 -0.004484 0.018682
v - 111 -0.025060 -0.0018%94 0.021271
Iv -1 -0.023016 0.000076 0.023168 -
Iv -v 0.005979 0.029144 0.052310 www
Ir -c -0.026753 -0.008776 0.013201
I -1 -0.027725 -0.004560 0.018606 -
I - 11 -0.025136 -0.001970 0.021195
I -1y -0.023168 -0.000076 0.023016
I -v 0.005903  0.029068 0 bl
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File:a:43678120.0ut -
e v e -0.055906  -0.035846  -0.0157B2 *we
v -1 -0.056867 -0.033428 = -0.010389  o*«
¢l aeEm woom tRgs o
-1V -0.0522 -0. -0.
v - 11 -0.052¢ -0.029068 .o.oouoou hadadel
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Univariate Procedure
variable=LENGTH , A
_ Homents
N 551 Sum Ugts ' 551
Mean 22,40826 Sum 12346.95
Std Dev 2.112168 Veriance 4.461255
Skewness  -0.69421 Kurtosis 1.607929
uss 279127.3 CsS 2453.69
cv 9.425848 Std Mean 0.089981
T:Mean=0 249.0321 Pr> _ T 0.0001
Num “= 0 © 551 Num > 551
M(Sign) 275.5 Prr=|M 0.0001
Sgn Rank 76038 Pro=|S 0.0001
Quantiles(Def=5)
. 100% Max 28,0153 99X 26.6627
75% Q3 23.866 95X  25.4747
S0X Med 22.5742° 90X  24.9022
25% 01 21.2649 10%  19.8014
0X Min  11.9047 5% 18.749%
1X  16.6194
Range 16.1106
a3-01 2.6011
Mode 26,3677
Extremes
Lowest Obs Highest Obs
11.9047( 307) 26.7236¢ 397)
. 13.4881( 356) 26.7853( 292)
14.3204( 316) 27.056( 82)
15.3664( 493) 27.1963( 395)
15.8884¢( 257) 28.0153¢ 300)
The SAS System 30
. 09:15 Friday, December 1, 1995
Univariate Procedure
Variable=LENGTH
Kistogram # Boxplot
28.5+% 1
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Univarfate Procedure
Variable=WEIGHT
Moments
N 551 Sum Mgts 551
Mean 0.188446 Sum 103.834
Std Dev 0.050082 Variance 0.002508
Skewness -0.02592 Kurtosis 0.159942
uss 20.94666 CSS 1.379514
cv 26.57625 Std Mean 0.002134
T:Mean=0 88.32467 Pr>|T 0.0001
Num ‘= 0 551 Num > 551 .
M(Sign) 275.5 Pro=|M 0.0001
Sgn Rank 76038 Pr>=|S 0.0001
Quantiles(Def=5) .
100X Max 0.339 9% 0.313
75% Q3 0.229 95X 0.273
50% Med 0.188 90% 0.25
5% o 0.158 10% 0.125
0% Hin 0.019 5% 0.105
%X 0.07
Range 0.312 -
Q3-Q1 0.063
Mode 0.173

Fllesa:43678120.0ut Page 22
_ ~ Extremes
. Lowast  Obs Highest  Obe
0.019¢ 303) .316¢ 298)
0.035¢ 299) 0.317¢ 291)
0.047¢ 342) 0.322(¢ 262)
0.06¢ 482) 0.327¢ 7)
0.07¢ 428) 0.331¢ 402)
The SAS tem . 32
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‘ _ Univariste Procedure
VariablesWEIGHT
| Histogram Boxplot
0.33+* stoar xw
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TRT
REP
AQUA

Dependent Varfable: LENGTH

Source DF
HModel 27
Error 523
Corrected Total 550

R-Square

0.127758
Source DF
RT 5
AQUACTRT) 8
REP(TRT*AQUA) 1%
Source _ oF
T 5
AQUA(TRT) 8
REP(TRT*AQUA) 1%

Dependent Variable: WEIGHT

Source DF
Model 27
. Error o 523
Corrected Total - 550
R-Square

0.081651

Class

The SAS System

Class Level Information

Levels Values

6 CIIIIIIVY

8 ABCO
4 ABCD

EFCGH

The SAS System

sum of
Squares

313.47936170
2140.21088653
2453.69024823

C.v.
»9.027539

Type I SS

231.43513151
43.11264083
38.93158936

Type LII SS
231.22299951

42.76878186
38.93158936

The SAS System

Sum of
Squares

0.11263924
1.26687493
1.37951417
C.v.
26.11729

Number of observations fn data set = 551
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General Linear Models Procedure

22
._o."uw Friday, December 1, 1995

General Linear Models Procedure

Mean
Square

11.61034673
4.09218143

Root MSE
2.0229141

Mean mﬂimo

46.28702630
5.38908010
2.78082781

Mean Square

46.24459990
5.34609773
2.78082781

F value
2.84

"Pr>F

0.0001

LENGTH Mean

F Value

1.31
1.32
0.68

F Value
11.30

1.31
0.68

22.408257

Pr>F

" 0.0001

0.2323
0.7953

Pr>F

0.0001
0.2376
0.7953

23

10:32 Friday, December 1, 1995

General Linear Models Procedure

Mean
Square

0.00417182
0.00242232

Root MSE
0.0492171

F value

.v_.v._..

.72 0.0140
 LMEIGHT Mean
0.1884465

File:a:43678120.0u1 Page 2
Source DF
RT 5
AQUA(TRT) 8
REP(TRT*AQUA) 14
Source . DF
TRT 5
AQUA(TRT) 8
REP(TRT*AQUA) - 14

Type I §5
0.07430602

Type 111 §S

0.07412713
0.01824119
0.01990603

Mean Square
0.01486120

0.00230340
0.00142186

Mean Square
0.01482543

0.00228015 .

0.00142186

F Value Pr>F
6.1 0.0001 .
0.95 . 0.4739 O
0.59  0.8761
F value Pr>F 7/
6.12 0.0001
0.9 0.4818

0.59  0.8761

The SAS System _ .2
10:32 Friday, omnoa&o_. 1, 1995

General Linear Models Procedure
Dunnett's One-tailed T tests for variable: LENGTH

NOTE: This tests controls the type 1 ‘exper imentwise error for
comparisons of all treatments against a control.

Alpha= 0,05 Confidence= 0.95 dfs 523 MSEx 4.092181
Critfcal Value of Dunnett's T= 2,285

Comparisons significant at the 0.05 level are indicated by '**+!,

. Simul taneous Simultaneous
N Lower Difference :wuo_.
“TRT Conf{dence Between Confidence
Comparison © Limit Means Limit
I -C -0.6790 -0.0401 0.5989 .
Ir -c¢ -0.9602 -0.3213 0.3177
I -c -0.9575 -0.3213 0.3150
Iv -¢ -1.3142 -0.6780 =0.0417  ww»
v -C -2.6069 -1.9679 -1.3200 w»
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General Linear Models Procedure
Dunnett's One-tafled T tests for variasble: WEIGHT

NOTE: This tests controls the type' I experimentwise error for
comparisons of all treatments against a control.

Alpha= 0.05 Confidence= 0.95 df= 523 MSE= 0.002422
nlzo.n_. vValue of Dunnett's T= 2,285

Comparisons significant at the 0.05 level are indicated by ‘***!,

Simul taneous Simul taneous
Lower = Difference .:wno..

TRT Confidence Between Confidence
Comparison Limit Means Limit
I -C -0.017761 -0.002216 0.013330
I -c -0.020351 -0.004806 0.010740
Iv -¢C -0.022179 -0.006700 0.008780
I -c -0.022255 -0.006776 0.008704

v -C -0.051389 -0.035844 -0.020298 ***



